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The development of the maize seed is dependent on the orderly unfolding of events in which each component of the developing caryopsis has a particular role to play. The ultimate control of these events must depend upon numerous genes, which if altered will interfere with normal development. Many mutants of this type have been described, ranging from those which produce relatively slight alteration in the caryopsis to those which prevent practically all development. Among those producing relatively slight changes are mutants which give rise to premature germination. The viviparous gene may induce changes in one or more of the various tissues of the developing caryopsis. Since viviparous seeds segregate on the ear, any changes induced in maternal tissue cannot determine whether a seed will be viviparous. Changes responsible for vivipary must be produced in tissues resulting from the union of male and female gametesthe embryo and/or the endosperm. There are three possible ways that the viviparous gene can promote premature germination: (1) by inducing in the embryo changes which allow it to germinate under conditions normally not conducive to germination; (2) by inducing in the endosperm changes which alter the normal germination inhibiting mechanism; and (3) by inducing changes in both the endosperm and embryo which interact to overcome the normal germination inhibition. In order to determine which of these three possibilities actually is operative within the mutant seed, it is first necessary to isolate the effect produced by the viviparous genotype of the endosperm from that of the emnbryo.
Seeds resulting from hetero-fertilization frequently have embryos and endosperms of different genetic constitution. Such seeds are produced when the egg and polar nuclei of the egg sac fuse with sperm nuclei of different * The resulting ears were found to be segregating viviparous and white seeds. A classification of endosprem and seedling color revealed three types of seeds: (1) yellow endosprem with albino seedlings, (2) white endosperm with green seedlings, and (3) yellow endosperm with green seedlings. Since viviparous-5 affects carotenoid formation, it is possible to recognize the first type of seeds as those belonging to Class A. The second type of seeds are those belonging to Class B. The third type results from the fertilization of ovules carrying the normal alleles of viviparous-5 and are, therefore, not important in this consideration. Thus, the two classes of seeds shown in table 1 are recognizable. Only seeds of Class A were found to be viviparous, whereas those of Class B were dormant. As is expected, all seeds of Class B grown to maturity and selfpollinated have segregated for viviparous-5.
By using TB-lb in combination with viviparous-5, it has been possible to distinguish between the role of the endosperm and that of the embryo in the production of premature germinating seeds. The data suggest that the endosperm does not play an active role in vivipary, since seeds germinate prematurely if they have a normal or mutant endosperm as long as the embryo is genetically viviparous. Thus, it would appear that vivipary is determined by the genotype of the embryo and is independent of the genotype of the endosperm. The evidence from hetero-fertilization supports this conclusion. 
